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Introduction
While the debate on the future of the welfare state circles around questions of its aggregate, macroeconomic costs (see e.g. Morgan, 1995 , Dilnot, 1995 , or Orszag and Snower, 1997 , its effectiveness and microeconomic benefits have to a large extent been left unexamined.
One of the welfare state's purposes is to insure individuals against extreme and unforeseen income loss and to facilitate thereby investments that risk averse individuals would not otherwise take (Sinn, 1995, Berthold and Fehn, 1997) . The objective of this study is to provide evidence on whether the German welfare state succeeds in reaching this insurance goal. As an example of the type of event that individuals should be insured against, this study looks at health shocks and investigates their dynamic effects on the employment and income position of older workers.
Health might be a major factor behind the declining labor force participation (LFP) of older workers, which strains not only the German social insurance system: Between 1984 and 1993 LFP fell by 9.5 (14.2) percent for workers aged 55-59 (60-64) . Compared to 1980 the LFP of those aged 60-64 declined by even 32 percent. Also, older workers (above age 40) make up more than 70 percent of the longterm unemployed. Instead of earning an income through gainful employment, these workers receive benefits under early retirement, unemployment, or disability retirement schemes. Since these modes of labor force exit frequently are prompted by a decline in health 1 it is worthwhile to study the effect of health deterioration on older workers' employment status.
A decline in potential labor incomes may indirectly cause workers' labor force exit and should therefore be considered in a complete description of employment responses to health shocks. The earnings consequences of a health deterioration for previously employed individuals provide a measure for the degree of income security furnished by the welfare state. Such an empirical evaluation of the functioning of the German welfare state is timely as the German government continues to cut back the protective instruments of the social insurance system.
Health shocks are defined as sudden deteriorations in a person's health that might be brought about by accidents or by diseases. This paper concentrates on sudden health changes to connect reliably changes in health with employment and income responses, and in order to distinguish the effects of health from those of other environmental factors. The study investigates the evidence on health shocks and their labor market effects as it presents itself in the first eleven waves of the German Socioeconomic Panel (1984) (1985) (1986) (1987) (1988) (1989) (1990) (1991) (1992) (1993) (1994) .
The central findings are that health shocks have a clear impact on subsequent labor force participation. Suffering a health shock increases the probability of dropping out of the labor force by 200 percent and drives up the unemployment risk by 90 percent. The negative effects of health shocks on household income and individual earnings are visible, particularly in the period following the event. Women are most strongly affected by a drop in labor earnings, while households in which the health-shocked individuals left employment suffer the most severe decline in equivalent household income. These households are addressed by goverment benefit
programs, yet their effects do not balance the health shock related losses.
The paper proceeds as follows: Section 2 surveys the literature and introduces the relevant aspects of the German welfare state. The frequency and correlates of health shocks are described in section 3. Section 4 evaluates their effects on labor force participation, and section 5 discusses the income effects. Section 6 summarizes and concludes.
Background
The Literature
The literature on the employment and earnings effects of a health shock consists of three groups: the studies on the interdependencies between health and unemployment, 2 the empirical retirement literature which finds consistently that health is an important determinant of LFP, 3 and finally the studies that look at labor market effects of the onset of health impairments.
Within the last group Burkhauser, Butler, and Kim (1995) investigate the role of employer provided accommodation for the subsequent job duration of individuals experiencing a health impairment. They find that employer accommodation can significantly reduce the risk of leaving employment. Daly and Bound (1995) look at the labor market consequences of health impairments. They regress the employment responses to a health shock, such as remaining with an employer, changing employers, or leaving the labor force, on individual and employer characteristics and focus on workers who continued to work after a health shock. These authors find that employers can reduce job turnover by accommodating workers who suffer a health impairment. Baldwin, Zeager and Flacco (1994) , Haveman and Wolfe (1990) , and Daly (1994, 1995) concentrate on the financial consequences of suffering a health shock. Baldwin et al. (1994) evaluate the gender-specific wage losses brought about by existing health limitations. Haveman and Wolfe (1990) study the development of earnings and family income of the disabled between 1962 and 1984. The most detailed account of the employment and income consequences of a disability is provided by Burkhauser and Daly (1995) . They find that whereas the onset of a disability does have an effect on earnings and subsequent employment, household size adjusted income does not fall substantially. In their 1994 study these authors compare the consequences of disability for German and U.S. workers and find that disability status has virtually no impact on household economic well-being or on earnings for the German sample.
Institutions of the German Welfare State
The welfare state institutions concerned with health and the health-related loss of earnings capacity are numerous and overlap in competencies. Given that the empirical analysis below does not focus on any particular institution or policy instrument this section provides a brief general survey of relevant institutions.
4
If an employed worker falls sick and cannot show up for work the person is covered by sickleave benefits. Prior to 1997 employers had to continue paying 100 percent of regular earnings for the first six weeks that a person was unable to work. If the individual cannot return to work after six weeks, the health insurance starts paying 'sickness benefits' amounting to 80 percent of last net earnings for up to 78 weeks. After this period the retirement insurance takes over and finances further medical treatment and/or disability benefits which amount to about 60 percent of last net earnings.
For almost all blue and white collar workers the public health insurance covers almost 100 percent of medical expenses, with slight increases in required copayments since the mid eighties. For the self-employed or those individuals exceeding the earnings limit, health insurance is not mandatory and they can opt for no or private insurance coverage.
Individuals who become unemployed are eligible for benefits from the unemployment insurance. First they can receive unemployment benefits which, depending on whether there are dependent children in the recipient's household, run at replacement ratios of 60 or 67 percent of last net income. The benefit duration varies by the age of the individual and by past contribution periods. For persons who have contributed for at least two years unemployment benefits run at least for 12 months. When unemployment benefits expire or are not available due to very short prior contribution periods, means-tested unemployment aid is available. Unemployment aid runs indefinitely and replaces 53 or 57 percent of last net income, again depending on whether dependent children live in the household. For some unemployed this aid payment is not sufficient to cover subsistence. In these cases means tested social assistance benefits are available to bring monthly payments up to a given minimum level.
Finally, the accident insurance may provide benefits to individuals who suffer a health shock due to a work-related accident. The accident insurance provides medical treatment to enable the individual to return to work. It pays benefits during vocational rehabilitation programs, and for those who are out of the labor force after the accident at 80 percent of last net income. For persons who remain disabled the accident insurance covers disability benefits.
The German "layoff protection legislation" does not prohibit laying off individuals due to declining health. However, it mandates advance notice periods which vary based on tenure, age, and type of employment (i.e. full-time or part-time). In addition to federal law the bargained contracts between unions and employers determine industry-specific conditions for lawful layoff.
Thus, various institutions of the welfare state may be involved with and interact in response to a health problem. To sum up, health care is typically fully covered by the health insurance and earnings replacements are available from either the employer, the health, unemployment, retirement, or accident insurance, depending on individual circumstances. The replacement ratios vary between 100 percent during the first six weeks as provided by the employer and about 50 percent means-tested benefits available from the unemployment insurance through unemployment aid.
While most financial benefits are thus determined by the prior amount of a person's earnings, the precise individual circumstances and the nature of the health problem can differ substantially. This renders general statements as to the level and duration of the welfare state's support impossible. In addition, this overview shows that numerous detailed questions would have to be asked of survey respondents affected by health problems in order to determine the nature of the welfare state's response. If anything can be hypothesized based on the above description it would be that those individuals who are only marginally integrated into the institutions of labor market and welfare state will be most affected by the financial consequences of health shocks. Benefits typically depend on prior earnings, while employment protection and benefit eligibility are correlated to tenure and prior labor force participation experience.
Dataset and Definition of Health Shocks
This study uses data from the first eleven waves of the German Socio-Economic Panel (GSOEP). Given our interest in the health shock effects for older workers the sample includes full-time employed West-German and foreign individuals aged 40 to 59. 5 We drop persons above age 59 since they may be eligible for retirement programs. After omitting all observations with missing values for health satisfaction or other explanatory variables we obtain a sample of 19,509
annual observations of individuals in full-time employment.
The ideal measure for a health shock combines information on the type of health problem with indicators of its suddenness, severity, and duration. Only few datasets provide information with the necessary detail. While the GSOEP is not among them it contains several health-related questions which permit the definition as well as the validation of a health shock measure. In each survey respondents were asked to evaluate their health satisfaction on a scale between zero and ten. Using the answers to this question health shocks are defined as a sudden drop in health satisfaction by at least five points on the scale from zero to ten. 6 Given that such a large change in health satisfaction occurs within just one period and since endogenously determined health deteriorations can be expected to follow a more continuous development, the event may well be regarded as an exogenous shock. Potential reasons for such a sharp drop in health satisfaction include the health consequences of an accident, the onset of illness or of a physical handicap. One of the drawbacks of the health shock measure is that it does not contain information on the nature of the underlying health problem. Given that the health shock measure only describes a one time deterioration in health it does not permit one to differentiate between permanent and short term health problems. Figure 1 presents the distribution of changes in health satisfaction between consecutive surveys and depicts the health changes separately for men and women. Since answers between 0 and 10 are possible, the interperiod differences range from -10 to 10. The fraction of individuals who experience no or only minor changes in health satisfaction from period to period is sizable. Women tend to indicate slightly larger changes in health satisfaction than men. The differences across age groups are small but a larger tendency for health deterioration exists in the oldest group. In comparison to German workers foreign respondents are more heavily represented in both tails of the difference distribution. An evaluation of the frequency distribution of health changes across survey years shows that the propensity to experience large deviations in health satisfaction decreases over time.
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The information contained in the GSOEP allows one to validate the health shock measure by comparing it to changes in other health indicators. Since health satisfaction is the only indicator that is available for the entire survey period, all comparisons are necessarily based on subsamples of survey years. Additionally, studies by Nagi (1969) , Maddox and Douglas (1973) , LaRue et al. (1979), and Ferraro (1980) are cited by Sammartino (1987) , and find that self-reported health status is highly correlated with medically determined health status. Research by Mossey and Shapiro (1982) even found that self-reported poor health was a slightly better predictor of subsequent mortality than objectively determined health status. Wagner (1991) shows a close correlation of subjective health satisfaction with objective and subjective life-expectancy, and Burkhauser and Daly (1994) stress the high degree of correlation between the health satisfaction measure and other indicators of health limitations.
Employment Effects
For an exploratory analysis of workers' responses to a health shock four labor force states were coded: Full-time employment, part-time employment, unemployment, and out of the labor force (OLF) the latter including irregular and minor employment. Table 2 describes the distribution of the sample across states. It distinguishes the full sample from those individuals who suffered a health shock and provides information on transitions in subsequent years. The sample sizes fall over time due to right censoring in later waves and due in part to missing information. The table shows that the probability of leaving full-time employment increases after experiencing a health shock. Thirteen percent of those whose health satisfaction dropped suddenly were no longer full-time employed in the next period (t). This fraction grows to 17 (21) percent after another (two) year(s). The majority of these individuals leaves the labor force altogether. From among those who remained full-time employed after one year about ten percent gave up full-time employment in the second year after a health shock (in period t+1). Conversely, about one quarter of those who left full-time employment immediately after experiencing a health shock returned in the next year.
A comparison of transition probabilities after a health shock by exogenous characteristics yields interesting insights (see Table 3 ): Women appear to be much more likely to drop out of full-time employment after a health shock than men. Close to 80 percent of all transitions into part-time employment are completed by women who make up just 24 percent of the sample. The differences by nationality appear to be minor, with the only exception, that foreigners are more likely to end up unemployed than Germans. A possible explanation lies in the lower average tenure observed for guest-workers as compared to German natives. Given the employment protection regulations discussed above, tenure serves as a protection mechanism against layoff.
The distribution of transitions across age groups follows expections: The fraction of individuals remaining in full-time employment falls with age, and in parallel the fraction that drops out of the labor force increases. The only exception is the oldest age group, where we find a very high probability of unemployment. This corresponds closely to the actual labor market situation, where the unemployment rates for the 55-59 age group exceed those of all other age groups.
Multivariate Analysis
In order to investigate the relative impact of a health shock on labor market transitions a multinomial logit model is estimated for the set of four discrete outcomes. The explanatory variables are defined in Table 4 , which also presents descriptive statistics. 8 A comparison of group means indicates that those who experience a health shock have on average less schooling, lower incomes, they are more likely to work in manufacturing or in the construction industry and are less likely to be office workers, highly skilled managers, or to be employed in the public sector.
Following Booth et al. (1996) The estimation results are presented in Table 5 . The coefficients describe the impact of the variables on the log odds of a transition from full-time employment into the states of parttime employment, unemployment or the out of the labor force state relative to remaining in fulltime employment. Noticeable are the large coefficients for females in the transition to part-time employment, of the public sector in the transition to unemployment, and of the health shock in the transition out of the labor force. We find highly significant effects of suffering a health shock on all three transitions. The state and period fixed effects controls significantly improve the fit of the model.
To evaluate the relative impact of the covariates simulation experiments were performed.
These experiments are based on predicting average transition probabilities for the entire sample.
Procedures and results are summarized in Table 6 . The figures indicate a sizeable impact of health shocks on transition probabilities: Experiencing a health shock reduces the probability of remaining full-time employed by about 6 percent, it increases the probability of entering part-time employment by about 60 percent, the probability of unemployment by 84 percent and of dropping out of the labor force by about 200 percent. The impact of a health shock on the propensity to transit into part-time employment is small. Here only being female plays an important role: It increases the average probability of part-time employment by 220 percent over the sample average.
Out of all the characteristics controlled for, experiencing a health shock appears to be the most important determinant of dropping out of the labor force. Important determinants of transitions into unemployment are the female and public sector indicators, as well as aggregate unemployment. Given that employment in the public sector offers a high degree of job security, the negative effect of public sector on the unemployment risk adheres to expectations.
At first sight it seems surprising that high predicted incomes increase the unemployment risk and reduce the probability of remaining employed. Based on the description of the welfare state above we know that individuals with high earnings are those with the highest benefits under the unemployment and disability system as well. Given that we are looking at older workers, a plausible explanation for the positive income effect on the unemployment risk is to interpret predicted incomes as a proxy for unemployment benefits, which in reality are calculated as a fraction of last net earnings. As has been shown in numerous studies of the incentive effects of unemployment benefits (see e.g. Steiner, 1997) , elderly workers with higher unemployment benefits (and a longer benefit duration) might be able to better secure their financial needs through unemployment benefits and thus may be more likely to become and remain unemployed than those who cannot count on sufficient funding through the unemployment insurance. In addition, voluntary unemployment is not infrequent in German preretirement programs, where workers supplement unemployment benefits by payments through their last employer (see Riphahn, 1997) . Also, those who have earned high incomes are likely to have accumulated (e.g.
housing) wealth and assets over the life cycle and can better afford unemployment than those who still have to worry about the monthly rent payments.
Confirming the findings of the large literature on the effects of firm size on job duration and turnover (for recent surveys see Even and MacPherson, 1996, or Groothuis, 1994) we find a reduced probability of remaining in full-time employment for workers in small establishments.
Working in a small firm reduces the probability of continued full-time employment by about 2 percent and increases the risk of unemployment by 56 percent. Working in very large establishments increases the probability of continued full-time employment slightly and reduces the risk of unemployment by 18 percent below the sample average.
Income Effects
After the clear employment effects of health shocks have been established above, this section evaluates the income dynamics of both individual labor earnings and household incomes for individuals suffering a health shock. While earnings measure the financial consequences of a health shock for those who remain employed, we just saw that health shocks do not allow everybody to stay employed. Therefore we choose household incomes as a measure of financial well-being, which also reflects the impact of state transfers. To take account of economies of scale in household consumption related to the size and age-structure of a household, household income is customarily adjusted using equivalence scales. Two different equivalence scales are applied here to provide a control for the robustness of the results: The first uses the weights inherent in the German welfare system, 10 and the second adjusts by the square root of the number of household members (cf. Buhmann et al., 1988) . A descriptive analysis of earnings and household incomes is presented first and a multivariate study of the determinants of income changes follows.
Descriptive Analysis of Earnings and Household Incomes
Two descriptive approaches are taken to evaluate the financial effects of health shocks:
First, labor earnings and household incomes of individuals were compared over time between those who did and those who did not suffer a health shock. The results are presented in Table   7 . 11 The figures for the full sample in panel (a) show that labor earnings and household incomes of those individuals who subsequently suffer a health shock are below those of the "healthy" population even before the health shock takes place. After the health shock occurred between periods t-1 and t, the income ratios decline modestly across all measures: individuals suffering a health shock earn 87.2 percent of the labor incomes of the "healthy" population in the year after the shock (t+1), instead of 88.3 prior to the shock. Household income ratios decrease from about 92 percent in period t to about 89 percent in period t+1.
When the sample is broken down by nationality and gender (Table 7 (b)), we find that the different subsamples undergo quite varied developments in labor earnings. While the ratios for German and foreign men decline by less than two percentage points after a health shock and increase beyond original levels again in period t+3, the ratios for German and foreign women show larger and somewhat more permanent effects. 12 The last two columns of panel (b) showevaluated cum grano salis given the small number of observations -that those taking up parttime employment after the health shock suffer a larger relative decline in earnings than full-time workers. Keeping in mind that more than 90 percent of part-time workers in Germany are female this confirms the above findings. Table 7 ) we find that only the household incomes of households with full-time employed individuals suffer a clear drop in incomes in period t+1. Yet, as long as the affected individuals are still full-time employed, these housholds maintain income ratios above the average for the full sample (i.e. for period t ratios of .941 and .934 in Table 7 (c) compared to .923 and .917 in Table 7 (a)). When formerly full-time employed individuals first become unemployed or drop out of the labor force in period t (see the last four columns of Table 7 (c)), their equivalent household incomes decline relative to the households of healthy individuals who become unemployed or drop out of the labor force in the same period.
The figures in parentheses present income ratios for subsamples defined by their employment status in period t+1 in order to help disentangle the changes in income ratios in subsequent periods (being full-time employed in period t does not imply employment in subsequent periods). Not surprisingly we find that income ratios of 0.913 and 0.916 in period t+1
for the then full-time employed exceed the averages in panel (a) (.896 and .890) as well as those of the subsample which is full-time employed in the preceding period (0.904 and 0.900). Yet, a modest fall in income ratios after the health shock occurs for this subsample as well. The decline in household incomes of the formerly full-time employed in subsequent periods can be explained by an increasing fraction of labor force dropouts (see Table 2 ).
The opposite effect materializes for the unemployed: In period t+1 those unemployed in t+1 (figures in parentheses) have income ratios (.984 and .909) that are below those of the individuals who were unemployed in period t (.997 and .986), since the latter may have increased their incomes by reentering employment by period t+1. The effect of a health shock on the relative household income of the unemployed and those out of the labor force is visible mostly in period t. The incomes of the unemployed increase in later periods possibly due to reentering the labor market. But since the number of observations who are unemployed or out of the labor force is small the observed effects may not be reliable.
The second descriptive approach investigates the effect of health shocks on income growth over time (see Table 8 ). The results for the full sample in panel (a) show that the increase in monthly labor earnings dropped from 5.6 percent in the year of the health shock to only 3.8 percent over the same base year in the following year (t+1). A smaller decline from 4.8 to 4.0 percent is observed for the household income measure. The decline occurs only in the period subsequent to the health shock and is reversed in the next year when income growth increases again. The income paths of individuals suffering a health shock deviate from the consistently positive income growth trend for the "healthy" control population (figures in parentheses).
The evidence from the subsamples by gender and nationality in panel (b) shows some variation in the earnings developments: The only subgroup that appears to suffer a decline in earnings are foreign men which, however, is due only to a surprisingly strong growth measure for period t. Earnings for the German subsamples continue to grow even after a health shock and the growth rate in the incomes of foreign women is negative already in the year of the health shock. On average full-time employed workers (as of period t) seem to suffer a decline in earnings between periods t and t+1. 13 The figures for part-time workers indicate a large drop in earnings in the year of the health shock when they just left full-time employment and a catching up effect later. However, due to the small sample size these effects may not be reliable.
For a different perspective Table 9 compares earnings changes for healthy and nonhealthy subsamples over various subsequent periods. Based particularly on the first two panels it is clear that the earnings developments of German and foreign women are most affected by health shocks while the income growth rates of either male subsample hardly fall behind those of the healthy subsample at all. The differences by gender reflect the high probability for women to leave fulltime employment after a health shock shown in section 4 above. The somewhat different results in the last panel, describing the income changes in the third year after the health shock are likely to be connected to health related changes in the samples: only the healthier workers remain employed continuously while those most severely hit by health shocks can be expected to drop out of the sample.
Finally, the last panel of Table 8 describes the changes in equivalent household incomes over time. Generally the "healthy" population enjoys continuous positive growth rates (figures in parentheses). The exception of an income decline between periods t-1 and t for the "healthy" unemployed and out of the labor force subsamples is related to their leaving the labor force after period t-1. Upon suffering a health shock German workers and those full-time employed as of period t experience a decline in household incomes in period t+1. However, if we condition on continuous full-time employment through period t+1 the decline in household incomes between periods t and t+1 completely disappears, indicating that the decline in the average may be caused by those formerly employed individuals who after suffering a health shock drop out of the labor force. The equivalent household incomes of foreign workers appear to remain unaffected by the health shock and the incomes of the unemployed and those dropping out of the labor force as of period t do not decline further after they have left employment. Only for household incomes of part-time workers do we observe a decline in growth rates two years after the health shock, which does not correspond to the earnings development for this group (Table 8( Among the foreign subsamples we find more workers with declining earnings, while the median German employee enjoyed an increase in earnings between the periods t-1 and t+1.
The last four rows of Table 10 (a) split the sample into those observations with earnings above and below the mean, in the two periods surrounding our measure of earnings change.
When comparing the change in gross real earnings between the top and bottom income earners as distinguished based on earnings in the period prior to the health shock we find only minor differences: Both groups have about stagnating incomes at the median. In contrast, the income growth experience differs more strongly for the top and bottom earners as distinguished based on earnings in period t+1: For these two groups we find differences in earnings growth at the magnitude of 7 percentage points evaluated at the median of either group.
Since only those workers who are least affected by a health shock are likely to continue full-time employment, the estimation is performed using a simultaneously estimated Heckman correction model to control for potential sample selection bias. The employment model in section 4 showed significant impacts of aggregate unemployment and of a positive time trend on the unemployment risk. Therefore these two variables are included in the selection and omitted from the earnings growth equation to help identification. In addition, age is described by four categories in the selection equation and is modelled linearly in the earnings equation. The purpose of the regression analyses on earnings and household incomes is not to determine structural or behavioral parameters, but to add another perspective to the description presented above. Table 11 presents descriptive statistics on the relevant sample, and Table 12 shows the estimation results.
In the description of the welfare state in section 2 we hypothesized that individuals who are only marginally integrated in the institutions of the labor market are likely to suffer the most severe consequences of health shocks on employment and income. The labor earnings effects investigated here condition on full-time employment in the period before (t-1) and after the health shock (t+1) and thus are restricted to those workers who are fully integrated in the labor market. We can see from the highly significant selection effect that this sample is not representative for all individuals suffering a health shock. The selection equation controls for whether an individual suffering a health shock remains full-time employed. We find a number of statistically significant determinants, which indicate that chances to remain in full-time employment increase when the person is young, when health satisfaction after the health shock stays high (i.e. if the health shock is either a shortterm phenomenon or not too severe), when the person does not work in a small firm, and when the overall unemployment rate is low. Also, the risk of leaving employment increases over time. These effects confirm the findings of section 4 above.
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The equation for earnings growth controls for variables typically considered relevant in earnings equations. Among them are demographic characteristics such as age, nationality and sex, and it also conditions on health satisfaction after the health shock, on human capital measures, and on firm size. Occupation and industry indicators, as well as more detailed measures of the workers' human capital were controlled for in prior estimations but since they did not add to the explanatory power they were omitted in the final specification. The estimation results indicate that high income growth within the period of observation is determined by good health, young age, long tenure and more hours of work. These effects are statistically significant.
Being of foreign nationality or female on average reduces earnings growth, but not at a statistically significant rate. Similarly, we observe higher earnings growth for employees of large firms than for those of small firms, and for those with more years of schooling. These effects are measured imprecisely and are not statistically significant. The results show that it is not a certain subgroup of the population, in a particular type of employment or industry, which suffers the least or highest earnings loss after a health shock. We cannot even distinguish significant effects for the nationality and gender groups that were evaluated in the preceding section. Instead it appears that those individuals who are not too old, enjoy good health, who work long hours, and have been with the company for a number of years are likely to suffer the least shock to their labor earnings. This confirms the descriptive statistics from Table 10 and shows that individuals with the highest earnings potential also suffer the smallest loss in earnings, or vice versa, those who can least afford it, take the biggest hit.
This direct earnings effect is relevant only for those individuals who remain employed.
Since for individuals who drop out of work equivalent household income is the more appropriate measure of the economic effects of a health shock, we investigate the determinants of changes in equivalent household income next.
Multivariate Analysis: Household Income
The growth rates in equivalent household income between the periods before (t-1) and after the health shock (t+1) are described in Table 10(b) . Surprisingly, the smallest median growth rate is observed for the subsample of German men while German women appear to have suffered the least household income loss after a health shock. Dividing the sample by employment status in period t+1 we find vast differences in growth rates between the unemployed for whom even the 90th percentile experiences a fall in incomes and those who stay in employment and enjoy median growth rates above the average.
In a next step we investigate the impact of three groups of potential determinants of household income using a standard linear regression model, which separates the effects of three groups of variables relevant to the development of household incomes. The first describes the household member suffering the health shock and this individuals' earnings capacity, the second group describes the labor market involvement of other household members, and finally three measures indicate whether the household receives benefits from the government, such as unemployment support, social assistance and a rent support. The estimation results are presented in Table 13 , for descriptive statistics see Table 11 .
The characteristics of the health impaired individual do have a significant impact on overall household well-being. From among the four most important determinants of individual earnings change after a health shock (see Table 12 ) only the hours and health satisfaction measures are statistically significant and have positive effects on household equivalent income.
We find that foreign nationality is (insignificantly) associated with lower household income growth. If the health impaired household member is female this implies a surprising positive and significant effect of about eight percentage points on income growth. This might be an indication that in comparison to men, women did not contribute a major portion to the household budget before they suffered the health shock. The household structure effects are as expected, as a larger number of full-time or part-time earners increases household equivalent income. This does not prove that household members substitute their labor market participation for each other, but it
shows that equivalent household income is much less likely to fall and more robust to health shocks in multiple-earner households. It is surprising that having more children is correlated with a stronger growth in household equivalent income, but this effect can be rationalized by two The effects of policy instruments to support the poorer households do not overcome these households' negative income growth. Households with an unemployed member who likely receives unemployment benefits, and households receiving social assistance are significantly disadvantaged in the growth rates of equivalent income. Only the rent support payments are received by households which are not clearly below the average in growth rates. However, the coefficient is not significantly different from zero. Therefore we conclude that while government benefits do appear to reach those with the smallest household income growth, households of individuals who are only marginally integrated in the labor market suffer the most severe financial consequences following a health shock.
Summary and Conclusions
The objective of this study was to evaluate the employment and earnings consequences of health shocks experienced by older German workers, based on the first eleven years of data in the German Socioeconomic Panel. The relevance of the question derives from several aspects.
On the one hand we observe a decline in the labor force participation of older workers that frequently is related to health problems. This study finds that suffering a sudden and severe deterioration to one's health increases the risk of dropping out of employment and even more so of leaving the labor force altogether. There appears to be ample room for public policy initiatives to keep older workers in the labor force; possible measures are incentives for employers to accommodate health impaired workers or intensified use of medical rehabilitation programs (see Burkhauser, Butler and Kim, 1995) .
In addition, this study addresses the financial consequences of health shocks. We find a small decline in individual earnings and in household equivalent income in the period following a health shock. Interestingly, those who subsequently suffer a health shock are already at the lower end of the income distribution before the health shock occurs. After a health shock the earnings of female employees decline more than those of their male counterparts, which is related to a larger probability of part-time employment. The household incomes of those who leave employment are most clearly affected by the health shock. The analysis compares the income and earnings dynamics for the population with and without health shocks over five periods surrounding the health shock.
To determine which subgroup of individuals suffers the largest earnings and income declines following a health shock, multivariate analyses of earnings and household income growth rates are performed. The health shock consequences for individual earnings growth is evaluated based on a selectivity corrected earnings regression: We cannot confirm that those with the highest incomes before the health shock will be the ones who suffer the least from it.
Instead it is the remaining earnings potential in the form of young age, good health and long hours worked which is associated with the net effects of a health shock on earnings growth. to affect the population groups at the bottom of the earnings distribution, they also leave those with the most severe health impairments worst off. Government benefits appear to be targeted to this subgroup but based on this analysis they do not fully balance and insure against the negative consequences of the loss in earnings capacity for household incomes. This suggests that further cuts in the welfare state might punish the most needy.
1.
Out of all men aged 60 in 1991 about 26.9 percent had already retired due to disability (Riphahn, 1997) . Of the unemployed in the age group 55-60 44 percent report health limitations (Bundesminister, 1996) .
2.
As examples see Westcott et al. (1985) , Elkeles and Seifert (1993) or Arrow (1994) .
3.
As examples see Wagner (1991) , Börsch-Supan (1992) , Siddiqui (1997) or Schmidt (1995) .
4.
For further detail see Smith and Lin (1994) or Bundesminister (1995).
5. This sampling frame is very similar to Daly and Bound (1995) . They investigate the employment situation of individuals who were employed at the onset of a health impairment.
6.
By this condition individuals with low initial health satisfaction cannot experience a health shock. This censoring mechanism affects 14.5 percent of the observations which remain in the analysis sample.
7.
This confirms the findings of Landua (1993) who points out that a person's response behavior is affected by the annual repetition of the survey. He concludes that the quality of answers improves over repeated surveys.
8.
The only imputation mechanism for missing observations on the variables bigfirm, construct, electric, jobtrain, manager, manufact, office, public sect., retail, smallfirm, and unskilled was to set them to their preperiod value if the individual indicated that the employment situation had not changed. Similarly, the variables schooling and chronic were assigned preperiod values if current period information was missing.
9.
In preliminary estimations the effects of working in the chemical, mechanical engineering, iron and steel, and the restaurant industry were tested. Since these industry effects did not appear to be very influential they were omitted in the final specification for the sake of parsimony.
10.
The weights for household members are: Head of household 1, other members aged 0-6: 0.45, 7-11: 0.65, 12-15: 0.75, 16-21: 0.9, older than 21: 0.8. These were in effect 1971 through 1990.
11
. Table 7 reports on relative earnings with varying sample sizes over time, because some of the observations in early periods have no earnings observations in later years.
12.
The measurement of longer run effects of health shocks depends very much on the definition of the sample. When only individuals are considered who report a labor income over all five periods, health shock effects cannot be observed. This is due to the selection of the more healthy individuals into continuous long-term employment. Unless otherwise stated the descriptive statistics are based on the subsample of observations who were employed and reported a wage and a household income in period t-1.
13.
This effect is robust to conditioning on full-time employment status in t and t+1.
Endnotes

14.
The identifying variables omitted from the earnings equation are jointly and separately highly significant. An overidentification test showed that they would neither separately nor jointly add to the explanatory power of the earnings growth equation. Note: (a) These measures are coded based on a comparison of responses in subsequent periods; e.g. a person is coded to suffer from a 'new health limitation' if he indicated no limitation in year t-1 but a limitation in year t.
(b) This row relates the change in a categorical health status measure between 1992 and 1994 to a measure of a health shock that was defined across the same two-year period.
(c) This column describes how much more likely individuals who suffered a health shock are to report an indicator of deteriorated or poor health in comparison to the population that did not experience a health shock. Note: Reported distribution of labor force status in second and third year are not conditional on remaining in the labor force in the first year.
Source: Author's calculations based on GSOEP (1984 GSOEP ( -1994 . Note:
• Columns labelled (1) present the average predicted probability after setting (i) dichotomous variables to 0 (ii) continuous variables (AGE, PR_INCOME, SCHOOLING, and AGG_UNEMP.) to one standard deviation below the mean. • Columns labelled (2) present the average predicted probability after setting (i) dichotomous variables to 1 (ii) continuous variables (AGE, PR_INCOME, SCHOOLING, and AGG_UNEMP.) to one standard deviation above the mean.
• Columns labelled D present the absolute difference between columns (1) and (2).
• Deviations between probability differences and column D are due to rounding errors. Note: (a) The period indicator t represents the period by which the health shock has occurred. Income comparisons are presented for the periods prior to the shock (t-1), of the shock (t), and subsequent periods (t+1, t+2, t+3).
(b) Household Income type 1 is generated using the welfare system equivalence scale, type 2 was obtained after dividing by the square root of the number of household members. (b) The first column indicates over which time periods the income ratios are generated: e.g. the first ratio relates the income of the period in which the shock occurred to that of the period prior to the shock, the second ratio relates the income of the period following the shock to that of the period prior to the shock, and the last two rows relate incomes received in the later periods to the same base. (c) Only one equivalence measures for household income is presented, since in most cases -except for those with changing household composition -the equivalence correction cancels out when calculating the changes in incomes. Note: (a) Both tables describe the samples used in the multivariate analysis: Observations with non missing household and income measures in the pre-health shock period (t-1), which experienced a health shock between t-1 and t, and was fulltime employed in t-1. Panel (a) further conditions on fulltime employment in periods t and t+1. Notes: (a) Variables as defined in Table 11 . (b) ** represents significance at the 1 percent level.
Source: Author's calculations based on GSOEP (1984 GSOEP ( -1994 . Notes: (a) Variables as defined in Table 11 . (b) * (**) represents significance at the 10(5) percent level.
Source: Author's calculations based on GSOEP (1984 GSOEP ( -1994 .
